Edward W. Tunstel, Jr., Ph.D.

Jet Propulsion Laboratory
California Institute of Technology
4800 Oak Grove Drive, MS 107-102
Pasadena, CA 91109

Email: tunstel@robotics.jpl.nasa.gov
Office: (818) 393-2666 FAX: (818) 354-8172

Senior research and development engineer in robotic autonomy & control with focus on practical
applications of artificial and computational intelligence for autonomous robotic systems.

QUALIFICATIONS

Over a decade of research experience; proficient technical writer; ability to work effectively
on a team or independently; effective team leader; excellent interpersonal skills; adapts easily
to new technology; creative, resourceful and success oriented.

EDUCATION

Doctor of PhilosophyElectrical EngineeringUniversity of New Mexico Albuquerque, NM
Concentration: Autonomous Control Engineering and Mobile Robdtd&g

Master of EngineeringMlechanical Engineeringjoward University Washington, DC
Concentration: Robotic4989

Bachelor of ScienceMechanical Engineering, Howard University, Washington, D36

EXPERIENCE

1999 - presenBenior Member of Engineering StafRRobotic Vehicles Group, Mobility
Systems Concept Development Sectitet, Propulsion LaboratorfPasadena, CA.

Control and navigationresearchedevelopingand implementing algorithms, and field testing autonomousrover
systemdor planetarysurfaceexploation on severaNASA/JPL roboticsresearchasks.

Lead Systentngineeron Field IntegratedDesign& OperationgFIDO) TestingTask responsiblefor technical
direction of the FIDO roverteamof a dozenengineergperforming engineeringactivities associad with rover
systemintegration& test,including end-to-endnissionoperationsystemtechnology.Also responsiblédor field
trial preparationgoordination,andexecutionaimedat Mars rover missionsimulationsand training of planetary
scientistsfor remotefield explorationusing autonomousoversystems.

CognizantEngineeron NanoroverTechnologyTask responsiblefor rover and instrument control software
developmenbn miniatureresearctprototypevehicles. Led developmentaindintegrationof new robotic science
vehicleto demonstratéurtherminiaturizationof existing nanorovetechnology.

Software Engineeron NanoroverOutposts Task developingalgorithms and architecturefor behavior-based
cooperativecontrol of ateamof miniatureroversdesignd for site excavatiortasks.

Co-Investigatoron SafeNavigationof PlanetaryRoverson ChallengingTerrainTask developingfuzzy logic
control algorithmsfor saferover navigationinvolving integration of survivability and health-basedeasoning
techniquesnto terrain-baseavigationbehaviors.


mailto:tunstel@robotics.jpl.nasa.gov

Flight Project Experience- Provide flight systemengineeringsupportfor the NASA Mars Exploration Rovers
Project (launches scheduled for 2003) as a member of the Surface Mission Phase Team (Rover
Mobility/Navigation). Developfunctional design, test plans, and test procedurewith focuson roverautonomous
navigationfunctionality. Coordinaterovertestbedandfield testlogisticsfor functional verification, validation,and

characterizatiorof autonomousnavgation capability. Supportthe mission operationssystemuplink processby

providing rover activity planning expertiseand the downlink processby providing rover engineeringanalysis
expertise.

1992 - 199Member of Engineering StafflRobotic Vehicles Group, Autonomy and Control
SectionJet Propulsion LaboratorPasadena, CA.

Control and navigationresearcheand softwareengineeron JPL NanoroverTechnologyresearchtask. Developed
and implementedalgorithmsfor planetarysurfaceexplorationby miniaturewheeledrovers.Responsiblefor rover
and instrument control software developmenton research prototype vehicles. Also supported technology
developmentasksfocusedon soft computing-basedover navigationard multiple cooperatingrovers, including
developmenof relatedroboticsresearctproposals. Led teamof five engineersfrom threenationallaboratoriesand
one university, as architectof a softwareframework designedfor a military urban robot system (a DARPA-
sponsoreeffort).

(1992-1996)EarnedPh.D. as JPL Fellow with researchfocus on behavior-basedand fuzzy logic control of
autonomougobots,aswell asdesignof fuzzy control systemsusing evolutionary computationtechniques.Led
mobile robot regarchteamof threegraduateand two undergraduatstudentsat UNM. Spearheadednobile robot
researchhrustin ElectricalandComputerEngineeringepartmentManagedyroupof six undergraduatstudentsas
ProjectLeaderin mobile robotdesign,construcibn, and programmingtask for internationalcompetitionorganized
by AAAI. Receivedawardof OutstandingGraduateStudentat UNM for this leadershiggffort

Flight ProjectExperience- Developedovercontrolandnavigationsoftwareasa softwareengineeifor the MUSES-
CN Flight Project(launchscheduledor July 2002to explorea near-Earthasteroid). Supporteddefinition, design,
and coding of softwarefor autonomoussurface navigation in low-gravity, autonomousresource allocation,
automatedhealth monitoring and fault recovery.Developmentincluded writing device drivers and low-level
interfacecodefor commerciandcustomsensorsandactuatorgor roboticvehicles.

1989 - 1992Member of Technical StaffRobotic Intelligence Group, Jet Propulsion Laboratory

Participatedin research& developmentfor spaceapplicationsof autonomousmobile robots. Tasks included
softwareand hardwaredevelopmentfor navigation, path planning, and manipulation for indoor mobile robot
testbedsand six-wheeledover protaypesincluding Robbyand early Rocky seriesof roversemploying the JPL
rocker-bogiemobility suspensionpn which NASA’s Mars PathfinderMicrorover (1997) and Mars Exploration
Rovers(2003)arebased.

Flight Project Experience Supportedsoftwareengineeing & developmeneffortsfor NASA TOPEX/POSEIDON

project(launchedn 1992to study Earth'soceansndclimate)as part of the ground systemsciencedataprocessing
effort. Assistedin theformulation, planning,andimplementatiorof systemsoftwareequrementsanddesign.




1989Logistics Management SpecialjdDept. of the Navy, Naval Supply Systems Command,
Washington, DC.

Received advanced training in practical applications of management principles aimed at improving logistics support
for the U.S. Navy as member of the Fleet Weapons Support Group. Participated with and assisted specialists in
providing integrated logistics support for current Navy weapon systems and in logistics planning for future combat
system readiness. Performed independent research leading to development of database management software and
improved computer procedures for tracking a myriad of ongoing logistics programs and activities — developments
officially acknowledged as significant contributions that helped ensure success of important projects.

1986-198%Research and Teaching Assistatioward University, Washington, DC.

Developed interactive software package using symbolic computation and artificial intelligence techniques for
industrial robot modeling. Areas of research included symbolic generation of manipulator kinematics, dynamics,
and position error compensation models. Conducted laboratory and classroom sessions, graded assignments, and
tutored dynamics, automatic controls, experimentation, and mathematics.

1985-1988nformation Analyst Engineering Information IncNew York, NY.

Wrote, edited, and indexed abstracts of published technical conference papers and journal articles for indexed
volumes cataloging worldwide R&D. Manuscripts covered a variety of engineering disciplines, including
mechanical, electrical, civil, mining, and petroleum.

RECENT AWARDSAND HONORS

NASA Group Achievement Award — Safe Rover Navigation Team (2002)

JPL Notable Organizational Value-Added (NOVA) Award for Innovation and Improvement (2001)
NASA/U.S. Dept. of Interior William T. Pecora Group Award - TOPEX/Poseidon Team (1998)
Best Student Paper Award, NASA Univ. Research Center Tech. Conference, Albuquerque (1997)
Outstanding Achievement Recognition, National Society of Black Engineers, UNM Chapter (1996)
Outstanding Graduate Student Award, UNM EECE Dept. (Fall 1996)

Best Student Paper Award in Robotics, World Automation Congress, France (1996)

Who's Who in Science and Engineering (1996-1997)

JPL Minority Fellowship (1992-1996)

NASA Group Achievement Award - TOPEX GDS Science Data Subsystem (1993)

NASA Group Achievement Award - Robotic Intelligence Team (1991)

U.S. Dept. of the Navy (NAVSUPSYSCOM) Official Letter of Appreciation (1989)

COMPUTER SKILLS
Programming languages:

C, G+, LISP, Fortran, Basic, Pascal, MACSYMA, Forth, Assembly, HTML
Operating systems and platforms:

UNIX, VxWorks RTOS, MacOS, MS Windows, Sun & DEC workstations, MIPS RISC, microprocessors and
PC interfacing

Computational Intelligence~uzzy logic, evolutionary computation, and neural networks
Word Processing:

Microsoft Office, LaTeX typesetting



PROFESSIONALSOCIETIES & ACTIVITIES

* Institute of Electrical and Electronics Engineers (IEEE), Senior Member
* National Society of Black Engineers (NSBE)
* American Association for Artificial Intelligence (AAAI)

* Sigma Xi Scientific Research Society
* New York Academy of Sciences
e The Planetary Society
« Editorial Board Memberinternational Journal of Computers & Electrical Engineeriiigince 2003)
« Associate Editortntelligent Automation and Soft Computing: An International Joufsiate 1994)
Guest Editor: Special Issue dutonomous Control Engineeriny997
e Technical Referee/Reviewer:IEEE Transactions on Robotics and Automation
IEEE Transactions on Fuzzy Systems
IEEE Transactions on Neural Networks
IEEE Transactions on Systems, Man, and Cybernetics
International Journal of Intelligent and Fuzzy Systems
International Journal of Information Sciences
International Journal of Compational Intelligence

¢ Committee MemberWorld Automation Congres$994, 1996; Exhibits Chair 1998;
Mini-Symposium Co-Chair 2000

* Conference Co-EditoNASA University Research Center Technical Conferet@7

* Program Committee MembeiEEE International Conf. on Robotics and Automatid®97
3“ Annual Genetic Programming 1998 Conference
Genetic and Evolutionary Computation Conference, 1999
IEEE International Conference on Fuzzy Systems, 2000

MASTER'’S THESIS

Applied Symbolic Computation in Robotics
Department of Mechanical Engineering, Howard University, August 1989.

Ph.D. DISSERTATION

Adaptive Hierarchy of Distributed Fuzzy Control: Application to behavior control of rpvers
Department of Electrical and Computer Engineering, University of New Mexico, December
1996.

PUBLISHED RESEARCH

Author and co-author of 52 conference papers, 16 refereed journal articles, and 6 book chapters
covering topics in modeling, navigation, and intelligent control in robotics and autonomous
systems.

REFERENCES Available upon request



